The neural crest (NC) is a transient embryonic cell population that migrates extensively during development. Ric-8A, a guanine nucleotide exchange factor (GEF) for different Gα subunits regulates cranial NC (CNC) cell migration in Xenopus through a mechanism that still remains to be elucidated. To properly migrate, CNC cells establish an axis of polarization and undergo morphological changes to generate protrusions at the leading edge and retraction of the cell rear. Here, we aim to study the role of Ric-8A in cell polarity during CNC cell migration by examining whether its signaling affects the localization of GTPase activity in Xenopus CNC using GTPasebased probes in live cells and aPKC and Par3 as polarity markers. We show that the levels of Ric-8A are critical during migration and affect the localization of polarity markers and the subcellular localization of GTPase activity, suggesting that Ric-8A, probably through heterotrimeric G-protein signaling, regulates cell polarity during CNC migration.
Introduction
Cell migration underlies many fundamental processes, such as morphogenesis, wound healing, and immune responses; it is also involved in the etiology of severe pathologies, including neurocristopathies and cancer metastasis (Chang et al., 2013; Mayor and EtienneManneville, 2016; Ridley et al., 2003; Vedula et al., 2013; Trainor, 2010) . It is well known that actin filaments and microtubules are master regulators of cell shape and motility, regulating cell protrusions at the leading edge and adhesion to the extracellular matrix (ECM), essential steps for cell migration (Etienne-Manneville, 2013; Le Clainche and Carlier, 2008) . Crosstalk between actin filaments and microtubules is related to regulation of small GTPases from Rho family members (Rac1, Cdc42 and RhoA), controlling cell polarity, actin polymerization, and actomyosin contractility (Rodriguez et al., 2003) through a process known as spatiotemporal activation. Within this process, we found multiple and coordinated steps of regulatory interactions. Early on, a RhoGTPase interacts with its guanine nucleotide exchange factor (GEF), and it subsequently interacts with its effector target and, finally, with its guanine nucleotide activation protein (GAP) (Lawson and Ridley, 2018 ). Cdc42 has been described as a master regulator of polarity by recruiting the Par6/Par3/aPKC protein complex. This complex positions the microtubule-organizing center (MTOC) and Golgi apparatus localization close to the nucleus towards the leading edge, promoting microtubule growth towards the lamella and the release of vesicles containing the required proteins to regulate migration to the leading edge (Etienne-Manneville and Hall, 2003; Ridley et al., 2003; Lawson and Ridley, 2018) . Rac1 activation is related with the formation of lamellipodia and membrane ruffles by activating downstream proteins, such as WAVE and Arp2/3, thus promoting actin polymerization at the leading edge (Parri and Chiarugi, 2010) . In addition, Rho activates ROCK (Rho-associated serine/threonine kinase), which phosphorylates RLC (Myosin Regulatory Light Chain), controlling stress fibres to regulate cell contraction and focal adhesion formation (Parri and Chiarugi, 2010; Spiering and Hodgson, 2011) . Interestingly, all three GTPases are regulating each other; thus, Cdc42 activates Rac1, which inhibits RhoA and vice versa (Spiering and Hodgson, 2011) .
In the last years, Xenopus cranial neural crest (CNC) has become a powerful tool and a valuable and important model system to investigate the mechanisms involved in epithelial to mesenchymal transition (EMT) in cancer (Barriga et al., 2013; Kelleher et al., 2006 
